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1. In figure titled '"Bathymetry of Sand Lake', the position

of sampling site 2 is incorrect. Correct location is 400
=43 feet southwest of the plotted position, within the closed
30-foot contour line.

\\

~

1
|
-~

1

[}
-
o

1
[=2]
DEPTH IN METERS

By Donald E. Donaldson 10

I
|

=

2. |In the table'"Selected water quality data, etc"
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Sand lake is the deepest lake in the lowlands of Anchorage. It is
underlain by deltaic sands and gravels (Schmoll and Dobrovolny, 1972).
Sand Lake has no observable surface inlet or outlet. Short-term water-
level changes are controlled primarily by precipitation, surface runoff
from the surrounding residential area, and evaporation. Long-term
changes reflect the regional ground-water level, which in turn may be
affected by urban-development practices within the lake basin. However,
at this time not enough is known of the hydrology to define precisely
the origin of the lake water or the amount and direction of subsurface
drainage (Zenone, 1976).
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a. In the row containing sample dates for Sand Lake,
extend upward the vertical line at the right of
3/27 to separate 1974 from 1975
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l 1 92 b. The Selenium concentration for Sand Lake sample date

40 ] 1 1 | 1 | 40 | | 1 | | |
2/5/1975 should read: t0

0 5 10 15 20 0 5 10 15 20 0 10 15 20 0 5 10 15 20 5 10 15 20 ©
DISSOLVED OXYGEN,IN MILLIGRAMS PER LITER : TEMPERATURE , IN DEGREES CELSIUS

i
=
L
—
»

N
=
(=
-
w
N

c. The Cadmium concentration for Brentwood Subdivision sample
T 0 date 4/6/1975 should read: tl

During the past 10 years, urban growth has accelerated in Anchorage.
The Sand Lake area exemplifies this growth trend; its population has
more than tripled since 1963. In 1973, 36 private dwellings lined the
shore and approximately 200 homes were within one-quarter mile of the
lake. During 1974 and 1975, housing density increased further; Sand
Lake has become an urban lake.
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As urban development and human activities increase, water resources
of an area may be adversely affected unless sound water-resource manage-
ment practices are instituted (Hasler, 1969; Britton, Averett, and
Ferreira, 1975). One form of lake degradation is eutrophication, the
natural or artificial enrichment of lake waters by nutrients required by
plants; plant growth consequently proliferates, tending to hasten the
extinction of a lake (Beeton, 1970). Natural eutrophication is a long-
term process, measured in geologic time. Howev~r', cultural eutroph-
ication may be much faster and is a major problem in water-resource
management (Fruh and others, 1966).
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Nutrition of plants in a lake depends on the amounts of certain
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elements present and their interaction. Phosphorus, nitrogen, iron, and APPROXIMATE SCALE . ; >
silica are generally accepted as important nutrients promoting plant 1000 2000 3000 FEET . - _ PO 5 = N N

growth (Britton, Averett, and Ferreira, 1975; Lee, 1970). Bartsch } + 3 . . SEHETEIE FORSUOTRNER, N NISHENRS
(1972) has reported that increases of phosphorus frequently lead to 300 600 900 METERS BB
accelerated eutrophication. One major source of phosphorus and nitrogen "
is urban runoff (Lee, 1970; Hasler, 1969).
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Vertical aerial photograph showing the extent of urbanization around "
PURPOSE AND SCOPE Sand Lake in June 1975. PHOTO BY NORTH PACIFIC AERIAL SURVEYS, INC. >
A study of Sand Lake was undertaken by the U.S. Geological Survey and 10 .
the Greater Anchorage Area Borough (now part of the Municipality of —— . 3
149°56

Anchorage) to define the water quality and provide a starting point for a
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This report summarizes water-quality and bathymetric information
collected by the Geological Survey between 1967 and 1975. This informa-
tion is intended for use by environmental planning departments, developers,
and others interested in or responsible for the management of urban water
resources.
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DATA COLLECTION AND ANALYSIS

Between 1967 and 1975 miscellaneous water-quality samples were
collected from Sand Lake. The 1968 samples are grab samples collected
close to the south shore of the lake near site 2. In 1972 three sample
sites were chosen; from these sites, samples were collected at selected
depths in March, June, and August. The 1974 sample was taken at a point
near the middle of the lake (near site 2) and 3 ft (1 m) below the ice.
The 1975 samples were integrated with depth (from top to bottom) and
came from the east end of the lake (near site 1). In 1974 and 1975
additional water-quality data were acquired, including samples of snow-
melt water collected from street gutters during spring breakup periods
in the Brentwood subdivision.
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Profiles of Selected Water-Quality Parameters, 1972

Seasonal profiles show that Sand Lake is dimictic, that is, the water turns over twice each year. The data indicate, further, that the lake is
oligotrophic, that is, having low concentrations of nutrients (nitrogen and phosphorus) and dissolved solids. With the exception of the deepest
sample from site 2 (middle) in August, the dissolved-oxygen content was at least 4 mg/1 at sampling times. These profiles and the data in the MARCH APRIL

table represent baseline information that may be used to monitor possible water-quality changes. 28 28 30 2 4 8 8 10 12 14 18 18
UL o | i e e

The chemical analytical methods and techniques used in this study are
described in Rainwater and Thatcher (1960), Brown, Skougstad, and
Fishman (1970), and Slack, Averett, Greeson, and Lipscomb (1973).
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Selected water-quality data, Sand Lake and Brentwood subdivision runoff water, 1967 to 1975
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Sand Lake Brentwood subdivision
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SPECIFIC CONDUCTANCE
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Dissolved silica (Si0;) ma/1 0.1 0.1 0.3 0.3 0.4 0.1 0.7 0.2
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Dissolved calcium (Ca) ma/1
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Boron (B) ug/1 - - d21] t13 t1 d10 - - t60 - - - - 26 28 30 8 ] 10 12 18
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TOTAL CADMIUM IN
WICROGRAMS PER LITER
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Cadmium (Cd) ug/1 = - d2 d3 d2 = t10 = t1 - to.1 t2

Chromium (Cr) pg/1 = - d3 d3 d4 - ) - - = t30 t50 Concentration of Selected Chemical Constituents in
Snowmelt Runoff from Brentwood Subdivision, 1975

Copper (Cu) ug/1 - - d12 d20 d32 - t130 - - - t85 t110
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